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four-stage digital beam deflector with 
a laser scanning range of k56 
mi i l i ra~ ia~ in $3 ~ill iradian steps. 

0 ~ e ~ o ~ s t r ~ t e ~  feasi~~lity of sub- 
~ ~ ~ r o r a ~ i a f l  beam ~ o ~ ~ ~ i f l g .  

0 Validated ~ a v ~ ~ f r o n t  ~ j § t ~ ~ ~ o ~  
c~r re~t ion  ability of low cost LC-on- 
silicon (~~~~~ devices for use in large 
($-inch and greater) optical systems 

84 least a >2X data rate ~ e t ~ r ~  over 
m icrowave 
Will enable a r e ~ u c t i ~ n  in a n ~ ~ n n ~  

( l a s ~ r c o ~ )  
aperture from -5m (RF) to -3Ocm 



Develop advanced c o ~ m u n ~ ~ t i o n  receive 
5x-9 Ox reduction in v o l u ~ e  and 

while maintain~n 

~ ~ ~ ~ n s t r a t e  ~ x p ~ r i ~ e f l t a l ~ y  and theoretica~~y a m ~ ~ w a v e  
receiver using mi~rop~oton c ~ ~ p ~ n e n t s .  Shaw potentia~ for 
increased sc~enti~c returns low cost missions.   den ti^ and 
analyze , ~ icrophof~njc  receiver a ~ p ~ ~ ~ t i o n  
(COtIlple [initial ~na~ysis~) .  ~ha l len~es:  Design and 
~ n t ~ g r a t ~  WF ~esonafor with ~ i ~ r o ~ h o t o n i c  c o ~ ~ o n e n t s ~  
d ~ ~ o n s t r a t ~  nW sensitivity, and in corporate sta4iliza tion 
feedback control. 

II 

design and ~ a ~ r ~ ~ t i ~ ~  of e l e c ~ r ~ - o ~ ~ ~ ~  microdisk 
modui~tor with optical Q in excess of I O 6  
0 Completed ~ a ~ o r a t o ~  de~onstration of data and video 
t r ~ n s ~ i s ~ i o n  aver RF wireless link at X/Ku band. 
0 C ~ ~ ~ l e t e d  d ~ ~ o n s t r ~ t j o n  of single frequency operation at 
26.1 GWz and 29.6 GHz and d ~ ~ o n s t r a t ~ ~ n  of tunable RF and 
o ~ ~ i ~ a ~  r e s ~ o n ~ ~ ~  

ct: 
: ESE ~ ~ e ~ o t e  sensing 

ssion, ~ o ~ o f i c § ~ ~ u ~ a n  
ion. Enable e~remely low power, reduced mass and 

volume modula~ ~ i c r a w ~ v ~  receivers (from X t 
for use in lunar and pla fay surface environ 

~ n ~ ~ e r s ~ f y  of ~ a ~ t h ~ r ~  ~al i~orn ia  



mm~nication techno~o~ies for 
ui ~ m ~ u n ~ ~ t i o n s  to enable 

to 10 Mbps and low cost, l i  
r m u l t i ~ s ~ a ~ c r a ~  systems. 

~ ~ t i m i ~ e  the design for high power with the k ~ ~ h e ~ t  p 
tain 26 ~ average out~ut  power. Desig 
ing and relia~ility in mind, even thou 

be delivered is a ~ ~ e a d ~ o a r d  at TRL 3. 

si I 

Reduced amplified s ~ ~ n t ~ n e ~ u s  emission 
for increased ~~~e~ for 

signal amp~ifjcation, with re 
* Achieved average power level 
material for pre~~p l i f ie r  stage. 
e Designed custom optical fiber for p r e s e ~ i n ~  phase eonju 

in a candidate 

rs Telesat, JIM 0 
~ ~ a ~ i ~ ~  ~~~~~~: Lunar Missi~n and ~ o ~ a t ~ ~ ~ ~ u m ~ n  
ion. ~ e v ~ l ~ ~ m e n t  of a high quality laser source is a key 

system c o ~ ~ o n e n t  to enable high rate optical 
tirsns ~ e ~ ~ e n  the artk and the Maon, 

J u p ~ t ~ r ~  and the outer planets. 
Partici inden and D. Cris 
Jones, 

Close up 
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low-cast, law~weight, low-power laser c o ~ ~ ~ n i ~ t i a n  
t e c ~ f l Q i Q ~ i ~ s  for i f l t~r -~pacecra~ links 

d ~ n d ~ ~ s t ~ f l d i n g  
devices t h r o ~ ~ h  modeling with pu 
that. d~mQn~trate sub-micrQradia~ painti 
devices that will enable the optical bea 
greater than 1 ~ i l ~ i - r ~ d i a n ~  Show ~otent~al  far increased 
scientific returns and low-cost missions. Canduct research in 
liquid crystal materials end develop theoretica~ metdels (TWL 
2). ~ e ~ o n s ~ r a t ~  beam steering ~ i t h  first test device! (TRL 3). 

cc m 

~ ~ ~ a n ~ t r a t ~ d  improv~~en t  in Strehl ratio of a disto 
front by a factor of 100. ~emaflstrated fine ~ t e ~ r ~ n ~  
~ r n ~ c r o r a ~ i a ~ ~  device. 

uct 



Develop an ultra low power ~ o - w a y  optical link using a single 
conventiona~ laser tran~mi~er and tracker rather than using two 
laser transmj~e~s with asso~~ated g i ~ b ~ ~ e d  telescopes and 
po~ntjng~tra~ing systems. 

Develop a ~ ~ d u l a t i n ~  Retro Reflector (MRR) to reflect i n ~ m ~ n g  
laser ~ t n m u f l i ~ t j o n  signals directly back to source and modulate 
the returned signal with an e l e ~ t o r - o p ~ ~  shutter using a 
s e ~ i ~ n ~ u ~ t o r - b a ~ e ~  optical switch ased on GaAs multiple 
q~antum wells ( ~ ~ ~ ) .  A photovoltai~ (PV) receiver 
ifltegra~e~ to utilize the incident sunlight and the inci 
for self power generation. The MRR will have a very low mass (= 
209) and ne9 l i~ i~ le  power ~ n s u r n ~ t ~ ~ n  (0-1 ~ 0 m ~ )  
of 1 0 ~ b p ~ .  

nts: 
ith 6.3 tnm dia~eter aperture   eve lo^^^ and 

sfully opeFati~g at 2 550 nrn at -5V with data rates as high as 
ign of the power ~ i F c u i t ~  based on ~paci t ive storage 
~ p a ~ ~ t o r  was com~ieted. 

-power, m i ~ i ~ t u ~ e ,  ~ l l - o p t i ~ l  
n ~ ~ ~ r ~  for forrnati~n ~ y i ~ g  sateliite ~ m m ~ n i c ~ t i ~ n ~ ~  targeti~g, 
and a ~ u ~ s i t ~ o ~ .  
~~~~~~~~~~~ ~~~~~~: bight weight, ~elf-~ower@d, o 
can be used with a small payload for remote sensin 
environments~ Mars ~xplo~atiofl Program is leverag 
te~hnolo~y into a remote sensing appli~t ion forth 
~ ~ m u n i ~ ~ i ~ ~ s   two^. 

~~~~~~~~: Or. Robert Walters, NWL 
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